Recombinant human TSH modulates in vivo C-telopeptides of type-1 collagen and bone alkaline phosphatase, but not osteoprotegerin production in postmenopausal women monitored for differentiated thyroid carcinoma.
In women monitored for thyroid carcinoma, short-term stimulation with rhTSH induced an acute decrease in serum C-telopeptides of type-1 collagen and an increase in serum BALP levels without any effect on OPG production. The inhibitory effect of TSH on bone resorption occurred only in postmenopausal women who showed low BMD and a high bone turnover rate as an effect of L-thyroxine suppressive therapy. It has been recently shown that thyrotropin (TSH) has an inhibitory activity on skeletal remodeling in in vitro conditions. Here, we have aimed at evaluating whether TSH has similar effects in vivo. For this purpose, we have evaluated the sequential profile of serum bone metabolism markers during acute stimulation with recombinant human TSH (rhTSH) in thyroidectomized women monitored for thyroid carcinoma. The study group included 66 thyroidectomized patients, of whom 38 were premenopausal and 28 postmenopausal, who underwent routine rhTSH-assisted whole body radioactive iodine scanning for differentiated thyroid carcinoma. The patients were sequentially evaluated for TSH, free triiodothyronine (FT3), free thyroxine (FT4), bone alkaline phosphatase (BALP), C-telopeptides of type-1 collagen (CrossLaps), and osteoprotegerin (OPG) levels during rhTSH stimulation. The samples were drawn just before and 2 and 7 days after the first administration of rhTSH. BMD was evaluated by ultrasonography at baseline. Seventy-one healthy women (41 premenopausal and 30 postmenopausal) acted as a control group. At study entry, all patients had subclinical thyrotoxicosis as effect of L-thyroxine (L-T4) treatment. The patients had higher serum CrossLaps and OPG levels and lower BMD than healthy subjects. Postmenopausal patients showed comparable serum FT4 and FT3 concentrations with those found in premenopausal patients. However, postmenopausal patients showed higher serum CrossLaps (p < 0.001), OPG (p = 0.03), and BALP (p < 0.001) levels and lower BMD (p < 0.001) than those measured in premenopausal patients. Two days after the first administration of rhTSH, all patients had serum TSH values >100 mUI/liter. At this time, serum CrossLaps levels decreased significantly (p < 0.001) and BALP values increased (p = 0.001) with respect to the baseline values in postmenopausal but not in premenopausal patients. rhTSH did not induce any significant change in serum OPG values either in premenopausal or in postmenopausal patients. One week after the first rhTSH administration, serum CrossLaps values decreased again to values comparable with those measured at baseline, whereas serum BALP values remained high. This study shows that subclinical thyrotoxicosis is accompanied by high bone turnover rate with an increase in serum OPG levels compared with euthyroid healthy subjects. Acute increase in serum TSH levels is accompanied by a reversible inhibition of bone resorption. This effect is characterized by a decrease in serum CrossLaps and an increase in BALP levels without any evident effect on OPG production. The activity of TSH occurs specifically in postmenopausal women in whom the negative effects of L-T4 suppressive therapy on bone mass and metabolism are more marked compared with premenopausal women.